Within social networks, relationships are "enacted." They grow or decline through communication and the exchange of social resources. Although geographic distance can inhibit enactment, telecommunication technologies (e.g., phone, email, IM) are increasingly being used to maintain relationships over long distances. In this paper, we examine the role these technologies play in maintaining friendships. Taking 
Introduction
People maintain only a limited number of personal relationships. Researchers estimate that people typically keep ten to twenty important relationships, out of the approximately 1,000 individuals whom they interact with or can identify (e.g., Fisher, 1982; Wellman, 1992) . Friendships, in contrast to family relationships, are especially fragile, and require active maintenance or they die (Canary & Stafford, 1994) . While family ties exist because of the accident of birth and are often maintained through obligation, friendship and romantic relationships are voluntary. They grow, decline, and end through concrete actions (Allan, 1979) .
In this paper we examine how young adults maintain friendships when faced with life events that threaten them, such as moving from high school to college. In particular, we examine the role that phone and computer communications play in maintaining these friendships as the parties move geographically apart.
In Duck's analogy (1988) , friendships need a regular investment of effort; otherwise, normal centripetal forces cause the friendship to come apart. In this view, people develop and maintain particular relationships by enacting them, i.e., by carrying them out through regular exchanges of communication or social support (Duck, 1988) . Initial factors that bring people together, such as common interests, shared work goals, beauty, or charm, lose power with time (Berg & Clark, 1986) . These factors must be supplemented with behavioral exchanges that (Walther & Parks, 2002) argues that because writing is slower than talking, less information per unit time is conveyed in computer-mediated communication than in face-to-face and phone conversations. As a result, people need more time to develop relationships conducted over the Internet, although he argues that given enough time, people can develop and maintain strong social relationships online.
In contrast to research suggesting that more social cues, social presence, and interactivity are better for supporting social relationships, other researchers have identified conditions under which fewer social cues, reduced social presence, and less interactivity may be better. For example, Postmes and his colleague (Postmes, Spears, & Lea, 1998 , 2000 propose that the individuating information available in rich communication media interferes with identification with a group as a source of social influence. McKenna and colleagues (this volume) argue that the lack of social presence and superficial social cues that are available in text-based, computer-mediated communication allows individuals a better opportunity to display and learn about each others' true selves, and may be especially useful for introverts or socially awkward individuals to slowly form social relationships, without the pressures of face-to-face meetings.
Method

Overview
To examine the role of communication technologies in sustaining friendships, we tracked high school students as they moved to college, a situation that places existing social relationships at risk. As they move from high school to college, students go from a secure world populated with high school friends who often attend the same school and lived in the same town, to a world where these relationships disperse as both the student and friends relocate. Relationships that were once supported by geographic proximity are threatened. On the other hand, new relationships form at the beginning of college, which are supported by physical proximity; these new relationships may squeeze out the old ones. By following the course of old high school and new college friendships, we evaluate how communication in general, and different media in particular, facilitate the development and maintenance of relationships.
This study had two samples, representing two different high school graduation years. In both samples, we asked respondents at the end of high school to identify up to 20 friends and acquaintances from high school; at end of their first semester in college, those same respondents again identified up to 20 friendships that they formed in college. Out of these, in the first group, we sampled 4 high school friends and 4 college friends in the first sample; in the second group we sampled 3 high school friends and 3 college friends. Respondents reported on the frequency of their communication with each relationship partner in-person as well as by phone, e-mail, and IM, and their psychological closeness to that partner. We followed these relationships for up to three years. We use hierarchical linear growth models to examine the influence of time and communication frequency on changes in psychological closeness.
Sampling respondents
We collected data from two samples of high school students. Sample 1 included 500 high school students who were admitted to Carnegie Mellon University (Pittsburgh, PA) in the Spring of 2000, stratified by distance from home: 100 were students randomly selected within 15 miles of Pittsburgh, 100 were foreign residents, and 300 were students randomly selected by U.S. zip code. Sample 2 included 500 high school students who were admitted to Carnegie Mellon in the Spring of 2001, also stratified by distance from home: 100 students randomly selected within 15 miles of Pittsburgh, 100 students randomly selected between 100-200 miles from Pittsburgh, 100 students randomly selected between 400-800 miles from Pittsburgh, 100 students randomly selected between 1700-5000 miles from Pittsburgh, and 100 randomly selected international students. Participants were sent a $2 bill before each survey was administered, and were entered into a lottery for prizes after they completed the survey.
In each sample, survey data were collected during the spring of the students' senior year in high school (June), at the end of their first freshman semester in college (December), at the end of their freshman year (May), at the end of their sophomore year (May), and for sample 1, the end of their Junior year (May). Of the 1000 students initially invited to participate, 62.9% completed the first survey, 48.2% completed the second survey, 39.6% completed the third survey, 31.3% completed the fourth survey, and 22.8% completed the fifth survey (sample 1 only).
Sampling relationships
We used name generators to sample the respondents' high school and college relationships. The purpose of the name generators was to elicit a wide variety of social ties, from which we randomly selected individual relationships to follow.
We used this procedure rather than allowing respondents to nominate relationships on their own, because the self-nomination would have restricted variance on the outcomes of interest (i.e., psychological closeness). People tend to select individuals who are emotionally close and currently provide support in their lives (Burt, 1986) . This selection on the dependent variable would either have lead to regression towards the mean or made differences in changes in closeness difficult to observe.
The name generators were phrased, "Think about relationships with specific people in your (high school | college) social circle…(a) who provide you with practical assistance, (b) with whom you discuss hobbies, sports, movies, and other spare-time activities, (c) with whom you socialize, (d) who give you advice about important issues, and (e) who are in the same organizations as you." For each of the 5 types of relationships, respondents entered up to 4 names along with the gender and age of the tie.
Respondents used a web-based survey to complete the name generators; the software then randomly selected a subset of the relationships that students identified, stratified by gender. In Sample 1 were 4 high school relationships (two males and two females) and 4 college relationships (two males and two females).
Sample 2 included 3 high school relationships (at least one male and at least one female) and 3 college relationships (at least one male and at least one female). We wanted to balance the gender of partners in order to broaden the kinds of relationships studied, and again, to create variance on the outcome measures since people, in general, feel closer to women than to men (e.g., Duck, Rutt, Hurst, & Strejc, 1991; Wheeler & Nezlek, 1977) . For the high school and college relationships, respondents were asked whether each tie was a relative, romantic partner, acquaintance, friend, close friend, or other. In the analyses reported below, only acquaintances, friends, and close friends are included as "friends" to avoid idiosyncrasies associated with relatives and romantic partner. In order to examine how communication using different technologies influences changes in social relationships, we used hierarchical linear growth modeling, also known as multi-level modeling (Bryk & Raudenbush, 1992; Singer & Willett, 2003) . Multi-level modeling takes into account the non-independence of the data, with each respondent describing multiple partners during multiple questionnaire administrations. For the data described above, a 3-level model is required. In this model, level 1 represents the respondent (e.g., the respondent's sex, age, and race), level 2 represents the relationship (e.g., partner's sex and age, communication frequency, and closeness with that partner), and level 3 represents time (e.g., repeated observations).
In these analyses, the coefficients for time-invariant level 1 variables (e.g., respondents' gender, age at the first time period, and race) and time-invariant level 2 variables (e.g., partner's gender and age at the first time period) represent cross-sectional associations. The coefficients indicate whether, for example, women report closer relationships with their partners on average than men, or whether respondents report closer relationships on average with women partners Table 1 . Approximately 51% of the respondents were males; 30% were Caucasian, 30% were Asian, and they were 18 years old at the time of the first questionnaire. Of the friends and acquaintances they described, 65% were from the high school years and 35% were added during the first semester in college. All matched the respondents in gender and age.
Predicting psychological closeness. Table 2 describes hierarchical linear growth models, predicting psychological closeness with a partner from respondent characteristics, partner characteristics, time, and overall communication frequency. In these models, we standardized the psychological closeness variable, with a mean of zero and a standard deviation of one. Thus we interpret the coefficients as the extent to which a unit increase in an independent variable is associated with psychological closeness, as measured in standard deviation units.
Model 1 examines the associations of psychological closeness with stable characteristics of respondents and partners, and time. Older respondents reported feeling less close to their partners than younger respondents felt to their partners (and older respondents felt less close to older partners). In addition, respondents reported feeling moderately closer to their high school friends than the ones they met in college (by .3 standard deviation units). The highly reliable negative coefficient for time confirms the pattern seen in Figure 2 ; respondents' closeness to their partners declines with time. On average, closeness to these friends and acquaintances declines a fifth of a standard deviation per year. The nonsignificant coefficient for the Time X Partner that was added in college indicates that closeness diminishes approximately equally with time both for high school and college friends, even though participants felt moderately closer to their high school than college friends. communication. We speculate that this result occurs because students make an effort to see only their closest friends when they return from school for breaks or summer vacation. In contrast, the negative interaction for phone communication suggests that the drop in calls is especially steep for partners with whom the respondent had previously felt very close. We speculate that financial costs force students to refrain from calling once-close friends; people whom they called frequently when they lived in the same town and attended the same school.
Discussion
Our findings indicate that when students move from home to college, they reduce both their communication with their high school friends and their closeness, that sense of psychological connection. This same effect occurs with new friends that students make during their first semester in college as they get further into their college career. The purpose of this paper was to see how these factors were causally related, and to assess whether modern telecommunication technologies change the risk to relationships that distance and time can introduce.
To summarize the main results, longitudinal analyses show that although psychological closeness to high school and college friends declines with time, this decline is less steep among pairs who communicate more. This pattern is consistent with Duck's hypothesis (1998) to how a change in that communication will influence the relationship. For example, the norm among some high school students is to congregate on IM at specified times in the evening to "hang out" with friends, whereas college students tend to make themselves available whenever their computers are connected to a network. These norms of availability can shape how just one computer-mediated communication, IM, influences relationship maintenance. An obvious issue raised by the discussion of maintaining personal relationships during the transition from high school to college is whether or not there are academic consequences. Are students more likely to stay in college when relationships are maintained successfully? Do students perform better in their courses? Is college more satisfying for them than high school? We do not have answers to these questions, but would speculate that personal relationships contribute to a positive quality of life for students in college.
Summary. For students who move off to college, the ties with their high school friends and the friends that they make their first semester in college are fragile.
On average, these relationships decline with time. Consistent with an enactment model of relationship, however, communicating with these friends prevents the relationships from declining as swiftly as they otherwise would. Communication seems to inject energy into a relationship and prevents it from going dormant. In contrast, simply feeling close to these friends does not prevent the communication from declining.
E-mail and IM seem to be the telecommunication technologies that are especially useful for maintaining friendships among young adults. The utility of these technologies may not stem from their intrinsic features, for example, their interactivity, media richness, the effort needed to type messages, or their ability to convey social presence. Rather, we suspect that arbitrary economic decisions may be more important. Unlike the phone, which costs more when talking longer to someone farther away, pricing for the computer-mediated communication technologies does not depend upon either the length of a message or the distance it must travel. 
